A novel actinomycete, strain TRM 41495 T , was isolated from lake sediment of Xiaoerkule lake in Xinjiang province, China, and was examined using a polyphasic approach. Strain TRM 41495 T was aerobic, Gram-stain-positive, growing best on ISP medium 7 with abundant white aerial mycelium formed and brown soluble pigments produced. The optimum NaCl concentration for growth was 3.0 % (w/v), and the optimum temperature for growth was 37 C. On the basis of 16S rRNA gene sequence analysis, strain TRM 41495 T was shown to belong to the genus Saccharomonospora with a sequence similarity of 97.50 % with the most closely related species, Saccharomonospora xinjiangensis. The organism had chemical and morphological features typical of the genus Saccharomonospora. The cell wall of strain TRM 41495 T contained meso-diaminopimelic acid, and galactose, arabinose, ribose and mannose were the major whole-cell sugars. The polar lipids were diphosphatidylglycerol, phosphatidylglycerol, phosphatidylethanolamine, phosphatidylcholine, phosphatidylinositol and an unknown phosphoglycolipid. The predominant menaquinones were MK-9(H 4 ) and MK-9(H 2 ). The major fatty acids were iso-C 16 : 0 , C 16 : 0 , C 17 : 1 !6c, anteiso-C 17 : 0 and iso-C 16 : 1 H. The G+C content of the DNA was 72.9 mol%. However, DNA-DNA hybridization studies between strain TRM 41495 T and Saccharomonospora xinjiangensis showed only 43. The genus Saccharomonospora was proposed by Nonomura & Ohara (1971) , with the type species Saccharomonospora viridis, for actinomycetes producing predominantly single spores, sometimes spores in pairs and short chains on aerial hyphae. Saccharomonospora strains are also characterized by a number of chemical markers, including the presence of meso-diaminopimelic acid in the whole-cell hydrolysate, and contain arabinose and galactose as characteristic sugars (wall chemotype IV; Lechevalier & Lechevalier, 1970 The aim of the present study was to determine the taxonomic status of an actinomycete, strain TRM 41495 T , isolated from a silt sample of Xiaoerkule Lake in Xinjiang province, China. The organism was the subject of a taxonomic study employing a polyphasic approach which showed that it represents a novel species of the genus Saccharomonospora.
The genus Saccharomonospora was proposed by Nonomura & Ohara (1971) , with the type species Saccharomonospora viridis, for actinomycetes producing predominantly single spores, sometimes spores in pairs and short chains on aerial hyphae. Saccharomonospora strains are also characterized by a number of chemical markers, including the presence of meso-diaminopimelic acid in the whole-cell hydrolysate, and contain arabinose and galactose as characteristic sugars (wall chemotype IV; Lechevalier & Lechevalier, 1970) . Members of the genus Saccharomonospora have MK-9(H 4 ) as a major isoprenoid quinone. Also phosphatidylethanolamine is a predominant phospholipid but other phospholipids depend on the species. For example Saccharomonospora xinjiangensis (Jin et al., 1998) possesses phosphatidylethanolamine, phosphatidylcholine and unknown phosphoglycolipids, while Saccharomonospora oceani (Zhang et al., 2013) possesses diphosphatidylglycerol, phosphatidylglycerol, phosphatidylinositol mannoside, phosphatidylinositol, phosphatidylmethylethanolamine and phosphatidylethanolamine.
At the time of writing, there are 11 species of the genus Saccharomonospora with validly published names. These species have been isolated from various samples, such as soil [Saccharomonospora xinjiangensis (Jin et al., 1998) , Saccharomonospora azurea (Runmao, 1987) , Saccharomonospora saliphila (Syed et al., 2008) , Saccharomonospora paurometabolica (Li et al., 2003) , Saccharomonospora halophila (AlZarban, et al., 2002) . Saccharomonospora cyanea (Runmao et al., 1988) and Saccharomonospora glauca (Greiner-Mai et al., 1988) ], marine sediments [Saccharomonospora marina (Liu et al., 2010) and S. oceani (Zhang et al., 2013) ], including a deep marine sediment sample [Saccharomonospora amisosensis (Veyisoglu et al., 2013) ], and a composted manure pile [Saccharomonospora viridis (Schuurmans et al., 1956) The aim of the present study was to determine the taxonomic status of an actinomycete, strain TRM 41495 T , isolated from a silt sample of Xiaoerkule Lake in Xinjiang province, China. The organism was the subject of a taxonomic study employing a polyphasic approach which showed that it represents a novel species of the genus Saccharomonospora.
Strain TRM 41495
T was isolated from a silt sample of Xiaoerkule Lake located in Atush city, Xinjiang province, north-west China (76 53¢ E 40 10¢ N). NaCl is the main ingredient of the lake's salt, and the salt concentration is close to saturation. The strain was isolated using the standard dilution plate method and grown on ISP4 medium, at pH 7 and incubated at 37 C for 7 days Strain TRM 41495 T was maintained on the activation medium, ISP medium 7, at 4 C and as a glycerol suspension (20 %, v/v) at À20 C .
Cultural characteristics were determined after incubation on ISP medium (Shirling & Gottlieb, 1966) . The colors of substrate and aerial mycelia and any soluble pigments produced were determined by comparison with chips from the ISCC-NBS color charts (Kelly, 1964) . Cultural characteristics were recorded on nine standard media after incubation at 37 C for 7 days. The organism showed poor growth on ISP medium 1, ISP medium 4, ISP medium 6 and Gause's agar, with moderate growth on ISP medium 2, ISP medium 3, ISP medium 5, and Czapek's agar. Growth was best on ISP medium 7 with abundant white aerial mycelium formed and brown soluble pigments produced. Morphological characteristics of strain TRM 41495 T were observed by light microscopy (Axioskop 20; Zeiss) and scanning electron microscopy (Quanta; FEI) after incubation on ISP medium 7 at 37 C for 7 days. Exuberant aerial mycelia had a smooth surface with irregular branches and spores were oval in shape with a smooth surface (Fig. 1 ).
Media and procedures used for the determination of the physiological features including carbon source utilization were as described by Williams et al. (1989) . Growth was tested at various temperatures (4-55 C, in 1 C intervals), different pH values (pH 4-12, in 1 pH unit intervals) and NaCl concentrations (0-20 %, w/v) using ISP 7 as the basal medium. The following buffer systems were used in ISP 7 medium: for pH 4.0-5.0, 0.1 M citric acid/0.1 M sodium citrate; for pH 6.0-8.0, 0.1 M KH 2 PO 4 /0.1 M NaOH; and for pH 9.0-10.0, 0.1 M NaHCO 3 /0.1 M Na 2 CO 3 . The temperature range for growth of strain TRM 41485
T was 25-43 C, with an optimum of 37 C. Strain TRM 41495 T was able to grow between pH 7.0 and pH 10.0, with optimum growth at pH 8.0. Strain TRM 41495
T grew in the presence of 0-15 % NaCl (w/v) with optimal growth at 3.0 % (w/v) NaCl. Negative result in tests for decomposition of cellulose and milk coagulation, starch hydrolysis, gelatin liquefaction, decomposition of urea, production of hydrogen sulfide or melanin, but positive for nitrate reduction, oxidase and catalase activities. Tweens 20, 40, 60 and 80 were hydrolysed, and the isolate utilized chitosan, D-galactose and sorbitol as the sole carbon source.
Analysis of the diaminopimelic acid isomers and sugars of whole-cell hydrolysates was performed according to the procedures described by Staneck & Roberts (1974) and Hasegawa et al. (1983) . Polar lipids were examined by two-dimensional TLC and identified using the method of Minnikin et al. (1984) . Menaquinones were extracted using the method of Collins (1985) and analysed by HPLC (Groth et al., 1997) . Cellular fatty acid composition was determined using the Microbial Identification System (Sherlock version 6.0; MIDI). DNA G+C content was determined by HPLC as described by Tamaoka & Komagata (1984) . DNA-DNA hybridization was performed fluorometrically by using the methods of He et al. (2005) with photobiotin-labelled DNA probes in microdilution wells. Whole-cell hydrolysates of strain TRM 41495 T contained mainly galactose, arabinose, ribose and mannose. The cell wall contained meso-diaminopimelic acid. The polar lipids were diphosphatidylglycerol, phosphatidylglycerol, phosphatidylethanolamine, phosphatidylcholine , phosphatidylinositol and an unknown phosphoglycolipid as major polar lipids. The reagents used for detection were ninhydrin reagent, anisaldehyde reagent and molybdenum phosphate reagent (Fig.  S1 , available in the online Supplementary Material). The menaquinones were MK-9(H 4 ) (83.6 %) and MK-9(H 2 ) (16.4 %). The major cellular fatty acids (>5.0 %) were iso-C 16 : 0 (30.90 %), C 16 : 0 (13.63 %), C 17 : 1 !6c (8.95 %), anteiso-C 17 : 0 (6.01 %) and iso-C 16 : 1 H (5.60 %), while the fatty acids present in smaller amounts (>1.0 %) were iso-C 17 : 0 (3.28 %), C 18 : 1 !9c (2.78 %), iso-C 18 : 0 (2.10 %), iso-C 15 : 0 (1.90 %), C 17 : 1 !8c (1.75 %) and C 17 : 0 (1.16 %). The G+C content of the genomic DNA was 72.9 mol%. DNA-DNA hybridization studies between strain TRM 41495 T and Saccharomonospora xinjiangensis showed only 43.9 % relatedness. Characteristics differentiating strain TRM 41495
T from type strains of closely related species in the genus Saccharomonospora are shown in Table 1 .
Genomic DNA extraction, PCR-mediated amplification of the 16S rRNA gene and purification of the PCR product were carried out following Chun & Goodfellow (1995) . The almost-complete (1495 bp) 16S rRNA gene sequence of strain TRM 41495 T was determined using an ABI PRISM 3730 XL automatic sequencer. The 16S rRNA gene sequence was aligned with the published sequences of closely related actinomycetes using the EZTaxon server (Kim et al., 2012) . Phylogenetic trees were reconstructed by using the neighbour-joining (Saitou & Nei, 1987) , maximum-parsimony (Fitch, 1971) and maximum-likelihood (Felsenstein, 1981) T and type strains of species of the genus Saccharomonospora is shown in Fig. 2 . Topologies of phylogenetic trees built using the maximum-parsimony (Fig. S2) and maximum-likelihood (Fig. S3) methods were similar to the tree reconstructed by neighbour-joining analysis. All of the above data confirmed that strain TRM 41495 T should be assigned to the genus Saccharomonospora.
Characteristics differentiating strain TRM 41495 T from type strains of closely related species of the genus Saccharomonospora are shown in Table 1 . Observations of strain TRM 41495
T with an electron microscope showed that the aerial mycelia were exuberant, with irregular branches, the aerial mycelium surface is smooth, spores are found, and the spore surface is smooth and oval-shaped. Strain TRM 41495
T also exhibited some chemotaxonomic differences from related species: the cell wall contains meso-diaminopimelic acid, and whole-cell hydrolysates contained galactose, arabinose, ribose and mannose, while S. oceani YIM M11168 T also contained glucose, but not ribose and mannose. Chitosan, D-galactose and sorbitol can be used as sole carbon sources for growth. The predominant menaquinones are MK-9(H 4 ) and MK-9(H 2 ), while S. xinjiangensis and S. oceani also contained MK-8(H 4 ) in addition to MK-9(H 4 ). Major fatty acids are iso-C 16 : 0 , C 16 : 0 , C 17 : 1 !6c, anteiso-C 17 : 0 and iso-C 16 : 1 H.
Based on data from the present polyphasic study, strain TRM 41495 T could be readily differentiated from other members of the genus Saccharomonospora and is considered to represent a novel species of this genus, for which the name Saccharomonospora xiaoerkulensis sp. nov. is proposed.
Description of Saccharomonospora xiaoerkulensis sp. nov.
Saccharomonospora xiaoerkulensis (xiao.er.kul.en¢sis. N.L. fem. adj. xiaoerkulensis of or belonging to Xiaoerkule Lake, a salt lake in Atushi city, north-west China, where the type strain was isolated).
Aerobic, Gram-stain-positive actinomycete, Exuberant aerial mycelia have a smooth surface with irregular branches, spores are oval in shape with smooth surface. Poor growth is observed on ISP medium 1, ISP medium 4, ISP medium 6 and Gause's agar, with moderate growth on ISP medium 2, ISP medium 3, ISP medium 5 and Czapek's agar. Grows best on ISP medium 7 with abundant white aerial mycelium formed. Brown soluble pigments are produced in ISP medium 7. Growth occurs at 25-43 C and pH 7.0-10.0, and NaCl tolerance range is up to 15.0 %. Optimum growth is observed at pH 8.0, with 3.0 % NaCl (w/v), and at 37 C. Chitosan, D-galactose and sorbitol can be used as sole carbon sources for growth. Does not degrade gelatin, milk, starch or cellulose, cannot hydrolyse urea, and does not produce hydrogen sulfide or melanin. Positive result in tests for nitrate reduction, and oxidase and catalase activities. Tweens 20, 40, 60 and 80 are hydrolysed. The cell wall contains meso-diaminopimelic acid, and the whole-cell sugar pattern mainly consists of galactose, arabinose, ribose and mannose. The polar lipids are diphosphatidylglycerol, phosphatidylglycerol, phosphatidylethanolamine, phosphatidylcholine, phosphatidylinositol and an unknown phosphoglycolipid. The predominant menaquinones are MK-9(H 4 ) and MK-9(H 2 ). Major fatty acids are iso-C 16 : 0 , C 16 : 0 , C 17 : 1 !6c, anteiso-C 17 : 0 and iso-C 16 : 1 H. The G+C content of the DNA was 72.9 mol%. DNA-DNA hybridization studies between strain TRM 41495 T and Saccharomonospora xinjiangensis showed only 43.9 % relatedness. 
